Gene structure of a major form of phenobarbital-inducible cytochrome P-450 in rat liver.
The gene structure of cytochrome P-450b, a major form of phenobarbital-inducible cytochrome P-450 in rat livers was elucidated by sequence analysis of the cloned genomic DNAs and was compared with the previously determined gene structures of cytochrome P-450e, a minor form of phenobarbital-inducible cytochrome P-450 and two forms of 3-methylcholanthrene-inducible cytochrome P-450 (P-450c and -d). The gene for cytochrome P-450b is 23 kilobase pairs (kb) long and is separated into 9 exons by 8 intervening sequences. This gene structure is very similar to that of cytochrome P-450e except for the first intron, the first intron being much longer in cytochrome P-450b gene (approximately 12 kb) than in cytochrome P-450e gene (3.2 kb), but differs greatly from the gene structures of two 3-methylcholanthrene-inducible cytochrome P-450s as pointed out previously (Sogawa, K., Gotoh, O., Kawajiri, K. & Fujii-Kuriyama, Y. (1984) Proc. Natl. Acad. Sci. U.S.A. 81, 5066-5070). The nucleotide sequences in all 9 exons and their flanking regions in introns show very close homology between the two phenobarbital-inducible cytochrome P-450 genes. Forty base substitutions are found in approximately 1900 nucleotides of all exonic sequences, and 15 of them result in 14 amino acid replacements. These base substitutions occur in relatively limited regions of the gene sequences. Most of them are found in exons 6, 7, 8, and 9, most frequently in exon 7 as described previously (Mizukami, Y., Sogawa, K., Suwa, Y., Muramatsu, M. & Fujii-Kuriyama, Y. (1983) Proc. Natl. Acad. Sci. U.S.A. 80, 3958-3962). The close sequence homology between the two phenobarbital-inducible cytochrome P-450 genes is also found to extend to the promoter region with one notable exception. The simple repeated sequences of (CA)n which is present at -254 position in cytochrome P-450e gene is also observed at the equivalent position in cytochrome P-450b gene, but the repetitiveness is greatly reduced in cytochrome P-450b gene ((CA)5 for P-450b versus (CA)19 for P-450e), and this may somehow be related to the difference in the level of cytochrome P-450b and P-450e in the inductive phase of phenobarbital administration.